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Please amend the claims ns follows: 




1. \ (Currently Amended) A method for branching during programmable 
jrocessing in a computer graphics pipeline, comprising: 

(a) receiving data; 

(b) performing programmable operations on the data in order to generate output, 
wherWthe operations are programmable by a user utilizing instructions 
from a\redetermined instruction set; 

(c) branching^between the programmable operations in a programmable manner; 
and 

(d) storing the output in memory 
wherein a swizaJe operation is performed utilizing component re -mapping 

2 (Original) The method as recited in claim I, wherein the programmable 
operations are branched to labels. 

3. (Original) The method as\ecited in claim 2, wherein the labels are stored in a 
table. 



fc- 



4 (Original) The method as reciteekin claim 3, wherein the programmable 
operations are branched to indexe&n the table. 

5. (Original) The method as recited in claspi 4, wherein each index is stored in 
an address register. 



6. (Original) The method as recited in claim 2,Yherein each index is 
calculated. 
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(Original) The method as recited in claim I , and further comprising 
terminating the programmable operations after a predetermined number of 
operations have been performed 

& (Original) The method as recited in claim 1 , wherein the programmable 
operations are branched based on condition codes. 




9. (Original) The method as recited in claim 8, wherein the condition codes are 
sourced\s EQ(equal), NB(not equal), LT(less), GE(greater or equal), LE(less 
or equal), Vr(greater), FL(false), and TR(true). 

(Original) The\nethod as recited in claim 8, wherein the condition codes are 
maskable, 

1 L (Currently Amendec\The method as recited in claim 8, wherein the 
condition codes are swrezled utilizing component re -mapping . 



12. (Original) The method as recited in claim 1, wherein the operations are 

selected from the group consisting of a branch operation, a call operation, a 
return operation, a cosine operation, a" sine operation, a floor operation, a 
fraction operation, a seton-equako operation, a set false operation, a set-on- 
greater-than, a set-on-les^than-or-agual operation, a seton- not-equal- to 
operation, a set true operation, a no oWation, address register load, move, 
multiply, addition, multiply and additioV reciprocal, reciprocal square root, 
three component dot product four competent dot product, distance vector, 
minimum, maximum, sel on less than, set ob greater or equal than, 
exponential base two (2), logarithm base two\2), exponential, logarithm, 
and/or light coefficients. 



13. 



(a) 



(Currently Amended) A computer program producfVor branching during 
programmable processing in a computer graphics pip^ine, comprising: 
computer code for receiving data; 
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(b) \ computer code for performing programmable operations on the data in order 
iio generate output, wherein the operations are programmable by a user 

ilizing instructions from a predetermined instruction set; 

(c) computer code for branching between the programmable operations in a 
progfcammable manner; and 

(d) computer code for storing the output in memory 

whereinyi swizzle operation is performed utilizing component re -mapping . 




14. (Currently Ajnended) A system for branching during programmable vertex 
processing, comprising: 

(a) a source buffer &r storing data; 

(b) a functional module coupled to the source buffer for performing 
programmable operations on the data received therefrom in order to generate 
output, wherein the operations are programmable by a user utilizing 
instructions from a preabtermined instruction set; and 

(c) a register coupled to the functional module for storing the output; 

(d) wherein functional moduIc\s capable of branching between the 
programmable operations; 

(e) wherein a swizzle operation is laerformed utilizing component re -mapping . 



1 5. (Currently Amended) A method for programmable processing with condition 
codes in a computer graphics pipeline, comprising: 

(a) receiving data; 

(b) performing programmable operations onVhe data in order to generate output, 
wherein the operations are programmable w a user utilizing instructions 
from a predetermined instruction set includmg condition codes; and 

(c) storing the output in memory 
wherein a swizzle operation is performed utilizW component re -mapping . 



16. (Original) The method as recited in claim 1 5, wheljein the condition codes 
are utilized to move between the programmable operations. 
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17. \ (Original) The method as recited in claim 15, wherein the condition codes 
are utilized to control write masks. 




kJ 



18. \original) The method as recited in claim 17, wherein the write masks are 

controlled utilizing an AND operation. 

1 9. (Currently Amended) A computer program product for programmable 
processing with condition codes in a computer graphics pipeline, comprising: 

(a) computencode for receiving data; 

(b) computer cVle for performing programmable operations on the data in order 
to generate oMput, wherein the operations are programmable by a user 
utilizing instigations from a predetermined instruction set including 
condition codes; )and 

(c) computer code forWoring the output in memory. 

wherein a swizzle operation is performed utilizing component re -mapping. 

20. (Currently Amended) A system for programmable vertex processing with 
condition codes, comprising: 

(a) a source buffer for storingrata; 

(b) a functional module coupleaVo the source buffer for performing 
programmable operations on tke data received therefrom in order to generate 
output, wherein the operations are programmable by a user utilizing 
instructions from a predetermine! instruction set including condition codes; 
and 

(c) a register coupled to the functional module for storing the output : 
(e^ wherein a swizzle operation is performed utilizing com ponent re -mapping, 



21. (Original) A method for programmable processing in a computer graphics 
pipeline utilizing a predetermined instruction set, comprising: 

(a) receiving data from a source buffer, 

(b) performing programmable operations on the data in order to generate output, 
wherein the operations are programmable by a Vser utilizing instruc tions 
from a predetermined instruction set; and 
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22. 

(a) 
(b) 



(c) 



storing the output in a register; 

wherein the operations include at least ten (10) operations selected from the 
group consisting of a branch operation, a call operation, a return operation, a 
^cosine operation, a sine operation, a floor operation, a fraction operation, a 
:t-on- equal-to operation, a set false operation, a set- on-greater- than, a set- 
ortless-than-or-equal operation, a set-on-not-equako operation, a set true 
operation, a no operation, address register load, move, multiply, addition, 
multibly and addition, reciprocal, reciprocal square root, three component 
dot prcWct, four component dot product, distance vector, minimum, 
maximum, set on less than, set on greater or equal than, exponents base two 
(2), loganVim base two (2), exponential, logarithm, and/or light coefficients. 

(Currently Amended) A method for executing a function in a computer 

graphics pipelme, comprising: 

receiving input Sata in a computer graphics pipeline; 

directly performing a mathematical function on the input data in order to 

generate output dak, wherein the mathematical function is directly 

performed in the computer graphics pipeline; and 

storing the output data in memory on the computer graphics pipeline; 

wherein the mathematical function is a function in which an initial n 



derivatives are capable of beingxfabulated and accessed via an interpolation 
operation . 

23. (Original) The method as recVed in claim 22, wherein the mathematical 
function is selected from the gkmp consisting of sine, cosine, exponent base 
two (2), and logarithm base twc\(2). 

24. (Original) The method as recited in claim 22, wherein the mathematical 
function is selected from the group Consisting of sine, cosine, tangent, 
arctangent, exponent, logarithm, antilbgarithm, hyperbolic sine, hyperbolic 
cosine, hyperbolic tangent, and hyperojplic arctangent. 

25. (Cancelled) 
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26. \ (Original) The method as recited in claim 22, wherein the input data is in a 
floating-point format. 

27. (Wgiria!) The method as recited in claim 22, wherein the mathematical 
function is performed utilizing a Taylor Series. 

28. (Original) The method as recited in claim 22, wherein the mathematical 
function\s performed utilizing a cordic algorithm. 

29. (Original) Tr^e method as recited in claim 22, and further comprising 
converting theViput data from a first coordinate system to a second 
coordinate systel 

30. (Original) The metHtod as recited in claim 22, wherein the mathematical 
function is carried ou\in one cycle in the computer graphics pipeline. 

3 1 . (Currently Amended) A Wnputer program product for executing a function 
in a computer graphics pipfcline, comprising: 

(a) computer code for receivin^nput data in a computer graphics pipeline; 

(b) computer code for directly performing a mathematical function on the input 
data in order to generate outputYlata, wherein the mathematical function is 
directly performed in the computV graphics pipeline; and 

(c) computer code for storing the outp}^ data in memory on the computer 
graphics pipeline^ 

wherein the mathematical function is aVunction in which an initial n 
derivatives are capable of being tabulated and accessed via an interpolation 
operation . 

32. (Currently Amended) A system for executing^ function in a computer 
graphics pipeline, comprising: 
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(a) \ a computer graphics pipeline for receiving input data, directly performing a 
mathematical function on the input data in order to generate output data, and 

storing the output data in memory; 

(b) whVein the mathematical function is directly performed in the computer 
graphics pipeline; 

(c) whereinVhe mathematical function is a function in which an initial n 
derivatives are caVable of being tabulated and accessed via an interpolation 
operation . 

(Currently AmeWd) A system for executing a function in a computer 
graphics pipelineVomprising: 

means for receivinjmpui data in a computer graphics pipeline; 
means for directly performing a mathematical function on the input data in 
order to generafc outputVlata, wherein the mathematical function is directly 
performed in the computed graphics pipeline; and 
means for storing the outpuXdata in memory on the computer graphics 
pipeline; 

wherein the mathematical function is a function in which an initial n 
derivatives are capable of being labulateoVand accessed via an interpolation 
operation . 



(c) 



34. (Original) A method for executing a function, comprising: 

(a) receiving input data; 

(b) identifying the function to be executed on tfte input data; 

(c) pre-processing the input data based on the function to be executed on the 
input data; 

(d) processing the input data utilizing a plurality of d^erations independent of 
the function to be executed on the input data; 

(e) post-processing the input data to generate output dat^; and 

(f) storing the output data in memory. 
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35. \ (Original) The method as recited in claim 34, wherein the pre-processing 
includes adding a one (1) to the phase of the input data if the function to be 

Lecuted on the input data is cosine. 

36. (Original) The method as recited in claim 34, wherein the pre-processing 
includes multiplying the input data by (l/(2p) + 1) if the function to be 
executed on the input data is at least one of sine and cosine. 



37. 




38. 



39. 



(OriginalVrhe method as recited in c laim 34, wherein the pre-processing 
includes peVorming a conditional Ts complement operation on the input 
data if the fraction to be executed on the input data is at least one of sine or 



cosine. 



(Original) The metshod as recited in claim 34, wherein the pre-processing 
includes performing^ barrel shift operation on the input data if the function 
to be executed on the\nput data is the exponent operation. 

\ \ 
(Original) The method asVecited in claim 34, wherein the processing 
includes extracting a set ofVnost significant bits and a set of least significant 
bits from a mantissa associated with the input data. 



40. (Original) The method as recitedrin claim 34, wherein the processing further 
includes conditionally adding a ofte (1) to the most significant bits. 

41. (Original) The method as recited in cfyim 34, wherein the processing 
includes calculating a Taylor Series. 

42. (Original) The method as recited in claim id , wherein the processing 
includes looking up information in a plurality of tables. 



43. (Original) The method as recited in claim 42, wherein the tables are utilized 
based on the function to be executed on the input ^ata. 
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(Original) The method as recited in claim 42, wherein the information 
includes a plurality of derivatives. 

45. \ (Original) The method as recited in claim 43, wherein the tables are hard- 
led. 

46. (OVginal) The method as recited in claim 43, wherein the tables are 
programmable. 




47. (Original) The method as recited in claim 43, wherein the tables are loaded at 
runtime. 

48. (Original) Th\ method as recited in claim 44, wherein the derivatives are 
summed. 

49. (Original) The method as recited in claim 34, wherein (b) -(0 are carried out 
in one cycle. 

50. (Original) The methods; recited in claim 34, wherein the function includes 
at least one of sin(x) and\ps(x), where x is in at least one of degrees and 
radians. 



51. (Original) A computer prograr^ product for executing a function, 
comprising: 

(a) computer code for receiving inpufcdata; 

(b) computer code for identifying the fWtion to be executed on the input data; 

(c) computer code for pre-processing the^input data based on the function to be 
executed on the input dala; 

(d) computer code for processing the input ^ata utilizing a plurality of operations 
independent of the function to be execute&on the input data; 

(e) computer code for post-processing the inpu\data to generate output data; and 

(f) computer code for storing the output data in fyemory. 
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52.\ (Original) A system for executing a function, comprising: 

(a) \ logic for receiving input data; 

(b) \logic for identifying the function to be executed on the input data; 

(c) Ibgic for pre-processing the input data based on the function to be executed 
on the input data; 

(d) lode for processing the input data utilizing a plurality of operations 
independent of the function to be executed on the input data; 

(e) logic Yor post- processing the input data to generate output data; and 

(f) logic for storing the output data in memory. 




53. (Original)V method for executing a function in a computer graphics 
pipeline, comprising: 

(a) receiving inpat data in a computer graphics pipeline; 

(b) identifying a sfen, an exponent, and a mantissa associated with the input data 

utilizing the computer graphics pipeline; 

(c) normalizing the inW data utilizing the computer graphics pipeline; 

(d) if the function includes an exponent function, executing a barrel shift 
operation on the inpu\daia utilizing the computer graphics pipeline; 

(e) if the function includesV cosine function, adding a one (1) to the phase of the 
input data utilizing the computer graphics pipeline; 

(f) if the function includes at least one of a sine function and a cosine function, 
multiplying the input data b\(l/(2p) + 1) and performing a conditional 1 's 
complement operation on the i^jput data utilizing the computer graphics 
pipeline; 

(g) extracting a set of most significan\bits and a set of least significant bits from 
the mantissa associated with the inp^it data utilizing the computer graphics 

pipeline; 

(h) adding a one (1) to the most significan^bits utilizing the computer graphics 
pipeline; 

(i) looking up a plurality of derivatives based\on the most significant bits 
utilizing the computer graphics pipeline; 

(j) calculating a Taylor Series with the derivative^ and the least significant bits 
utilizing the computer graphics pipeline; 
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(k) post- processing the input data to generate output data utilizing the computer 
graphics pipeline; 

(1) storing the ou\ut data in memory on the computer graphics pipeline. 



Received from < 408 971 4660 > at 0/2/03 4:33:06 PM [Eastern Daylight Time] 



